Tissue-specific alternative splicing of the first exon generates two types of mRNAs in human aromatic L-amino acid decarboxylase.
Aromatic-L-amino-acid decarboxylase (AADC) is an enzyme that plays an essential role in synthesizing catecholamines and serotonin in neuronal and endocrine tissues. AADC has also been detected in other nonneuronal tissues including liver and kidney, although its physiological role in nonneuronal tissues has not yet been defined. Previously we have cloned a human AADC cDNA from a neuronal tissue (pheochromocytoma) [Ichinose, H., Kurosawa, Y., Titani, K., Fujita, K., & Nagatsu, T. (1989) Biochem. Biophys. Res. Commun. 164, 1024-1030] and the corresponding genomic DNA [Sumi-Ichinose, C., Ichinose, H., Takahashi, E., Hori, T., & Nagatsu, T. (1992) Biochemistry 31, 2229-2238]. Here we present isolation and characterization of AADC cDNA and genomic DNA from a nonneuronal tissue (human liver). The nonneuronal and neuronal AADC mRNAs differed only in the region corresponding to the untranslated first exon. The first exon for the nonneuronal-type mRNA was located 4.2 kilobases upstream to that for the neuronal-type mRNA and 22 kilobases from exon 2, to which it is spliced. Determination of the transcription initiation site indicated that the length of the nonneuronal-type exon 1 was 200 bp. A TATA box-like motif was located between positions -26 and -20 from the transcription initiation site. These results showed that an alternative usage of the first exon in the 5'-untranslated regions produces two types of mRNAs in AADC and suggested that alternative splicing would regulate the tissue-specific expression of AADC.